SUMMARY The effect of circulatory transit of the gastric fundus on serum levels of endogenous gastrin measured directly by radioimmunoassay has been studied in 14 dogs. Gastrin The steady release of gastrin from the gastric antrum during basal conditions is greatly enhanced during periods of antral stimulation (Jackson, Reeder, and . The eventual fate of gastrin remains obscure, but it is clear that the inmnunochemical and physiological actions of gastrin are rapidly dissipated; exogenously administered heptadecapeptide gastrin (Reeder, Jackson, Brandt, and Thompson, 1972) or endogenous gastrin (Yalow and Berson, 1970 ) has a half-life of less than 10 minutes. The mechanisms and organs responsible for this rapid catabolism have yet to be accurately identified. Nephrectomy prolongs the half-life of exogenous gastrin (Clendinnen, Reeder, Brandt, and Thompson, 1973) and transit of either the kidney (Booth, Reeder, Hjelmquist, Brandt, and Thompson, 1973) or small bowel (Becker, Evans, Reeder, and Thompson, 1973) results in a decrease in circulating levels of endogenous gastrin, whereas transit of the liver has no effect (Reeder, Brandt, Watson, Hjelmquist, and Thompson, 1972) .
The steady release of gastrin from the gastric antrum during basal conditions is greatly enhanced during periods of antral stimulation (Jackson, Reeder, and Thompson, 1972) . The eventual fate of gastrin remains obscure, but it is clear that the inmnunochemical and physiological actions of gastrin are rapidly dissipated; exogenously administered heptadecapeptide gastrin (Reeder, Jackson, Brandt, and Thompson, 1972) or endogenous gastrin (Yalow and Berson, 1970) has a half-life of less than 10 minutes. The mechanisms and organs responsible for this rapid catabolism have yet to be accurately identified. Nephrectomy prolongs the half-life of exogenous gastrin (Clendinnen, Reeder, Brandt, and Thompson, 1973) and transit of either the kidney (Booth, Reeder, Hjelmquist, Brandt, and Thompson, 1973) or small bowel (Becker, Evans, Reeder, and Thompson, 1973) results in a decrease in circulating levels of endogenous gastrin, whereas transit of the liver has no effect (Reeder, Brandt, Watson, Hjelmquist, and Thompson, 1972) .
Although the actions of gastrin are widespread (Thompson, 1969) , the major target organ of the hormone is the gastric fundus. The present study was undertaken to determine the effect of circulatory transit of the gastric fundus on physiological levels of endogenous gastrin.
Materials and Methods
Experiments were conducted on 14 healthy, adult mongrel dogs weighing [16] [17] [18] [19] kg. Each dog was fasted for 24 hours before the study and was anaesthetized preoperatively with intravenous pentobarbital sodium. A catheter for sampling blood was introduced into the right femoral artery. The serum gastrin concentration of blood samples obtained from this catheter was assumed to be the same as that in the arterial supply of the gastric fundus. At laparotomy, the stomach was gently displayed and one of the veins draining the gastric fundus was carefully isolated proximal to its union with the splenic vein. A catheter for blood sampling was introduced into this vein; patency was maintained by intermittent irrigation with normal saline. The stomach was divided into antral and fundic pouches by means of clamps placed at the antrofundic junction. A double-lumen catheter to allow perfusion of the antral pouch was placed into the antrum via a small duodenal incision and the pylorus was ligated around the catheter. A sump-type orogastric tube was placed in the fundus, and gastric secretions were collected at 30-minute intervals throughout the study. Acid output was measured by titration with 0 1 N NaCI with phenol red used as an indicator.
After collecting basal fundic secretions for a 30-minute period and basal blood samples from both arterial and venous catheters, the antrum was irrigated continuously with a 0.5% acetylcholine solution (pH 7.0) for 90 minutes. At the end of this period, the antral pouch was drained, and irrigation was continued with 01 N HCI for another 60 minutes. Blood samples for serum gastrin determination were obtained from the arterial and venous catheters at 15-minute intervals throughout the study.
Serum gastrin concentrations were determined by radioimmunoassay using a double-antibody technique which has been described previously . The antigastrin antibody was developed in rabbits to synthetic human gastrin I (amino acid residues 2-17) conjugated to bovine serum albumin. All samples were assayed in duplicate and the reproducibility was within 10%. The average of the duplicates was used as the serum concentration.
The results are expressed as serum concentrations of gastrin at any given time or as the integrated gastrin response over a given period (Thompson, Reeder, Bunchman, Becker, and Brandt, 1972) . The integrated gastrin responses were calculated in the following manner: the average basal serum gastrin concentration was multiplied by the 75-minute time period of antral stimulation (15-90 minutes after initiating stimulation) to obtain the basal integrated gastrin concentration. The stimulated integrated gastrin for each dog was calculated by subtracting the basal integrated gastrin concentration from the product of the 75-minute time period multiplied by the average of the five serum gastrin concentrations measured during this period. The individual integrated gastrin responses for each dog were averaged and are expressed in picogramminutes per millilitre (pg-min/mi). A similar method was used to calculate the integrated gastrin response for the 45-minute period of antral acidification (105-150 minutes after initiating stimulation).
Results are expressed as the mean ± 1 standard error. The Student t test was used to analyse the data for statistical significance of differences between means. Differences with a P value of less than 0.05 were considered significant.
Results
Under basal conditions there was no significant difference between the concentration of gastrin in the arterial serum, 108 ± 15 picograms (pg)/ml and in the venous serum, 99 ± 10 pg/ml (fig 1) This study demonstrates that circulatory transit of the gastric fundus has no effect on serum gastrin concentration during basal conditions. Irrigation of the antrum with acetylcholine produced a notable elevation of circulating serum gastrin levels. In nine out of 14 dogs this elevation was accompanied by a significant increase in gastric acid secretion. The subsequent introduction of acid into the antrum abolished both the stimulated release of gastrin and the gastric secretory response. During the period of stimulated gastrin release and acid production, there was a significant difference between serum gastrin levels in the femoral artery, taken to represent the concentration in the fundic arterial supply, and the levels in the fundic vein. The observation that the gastric fundus has no effect on basal concentrations of gastrin is similar to that found in studies on the kidney (Booth et al, 1973) and small bowel (Becker et al, 1973) , which also have an effect only on stimulated levels of circulating endogenous gastrin. These findings suggest a threshold for activation of catabolic mechanisms for gastrin.
The loss of stimulated levels of gastrin on transit of the kidney, small bowel, or gastric fundus does not represent nonspecific uptake by tissue. Neither transit of the liver nor hind limb nor lung (unpublished studies) resulted in arteriovenous differences of basal or stimulated levels of gastrin.
Since gastrin in the present work was inactivated on transit of only the secreting gastric fundus, it is tempting to speculate that gastrin is fixed or taken up or actually degraded by the secreting parietal cell. Similar losses of gastrin, however, occur on transit of the kidney (Booth et al, 1973) and small bowel (Becker et al, 1973) .
In five dogs there was no increase in gastric acid output despite elevations of circulating serum gastrin. Absence of acid secretion in these dogs was not due to lesser changes in gastrin as compared with the nine secreting dogs, since integrated gastrin output was actually slightly, although not significantly, higher. The failure of gastrin to stimulate acid secretion, a frequent finding under these conditions in anaesthetized dogs,was associated with no significant diminution in the serum gastrin concentration across the gastric fundus.
The failure of five dogs to secrete acid despite elevated levels of circulating gastrin must be attributed to the effect of anaesthesia on the parietal cell. Many investigators have reported a suppression of gastric secretion by anaesthesia (Merendino, 1948; Skyring, Milton, and Maxwell, 1961 ; Powell and Hirschowitz, 1967; Evans, Reeder, and Thompson, 1972) . Altered cell function during anaesthesia may also explain the absence of any difference in gastrin concentration across the gastric fundus in dogs that had no gastric secretory response to elevated levels of circulating serum gastrin.
We conclude that circulatory transit of the gastric fundus produces a significant reduction in stimulated serum concentrations of gastrin as determined by radioimmunoassay. 
